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Abstract: Slope runoff is the most important soil erosion force in karst areas, the properties of which in a typical karst
trough valley are of great significance for soil erosion prevention and for groundwater resources management. In this study,
four standard runoff plots with different land-use patterns were set in a typical karst trough valley located in the Zhongliang
Mountain, Chongging. Land-uses in the trough valley, were farmland, orchard, bamboo land and forest. Hydrological
characteristics, including precipitation, surface runoff, soil —layer flow, fissure flow and soil moisture content, were
monitored simultaneously, and then slope runoff properties in the typical karst trough valley were determined by slope runoff
plots. The results were: (1) In the four runoff plots, the total runoff coefficient (3.1%—5.2% ) was significantly lower
than that of non—karst areas (approximately 20% ) , and the total slope runoff of the four kinds of land-use decreased in an
orderly way, with farmland being observed to have the greatest amount (3696.9L) , followed by orchards (3657.2L) , then
bamboo land (2922.91.) , and finally forest (2211.1L). (2) Surface runoff was the dominant runoff form in the four runoff
plots, and this was followed by soil —layer flow and fissure flow. (3) Precipitation factors and antecedent soil moisture

content together affected surface runoff discharge; however, precipitation factors were the predominant factor. Four
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precipitation factors were involved in the surface runoff formation analysis, in which the maximum intensity of continuous
rainfall in 15 minutes was the predominant factor in farmland and orchards, and precipitation was the predominant factor in
forests and bamboo land. Meanwhile, the antecedent soil moisture content had relatively greater impact on farmland,

followed by forest land and then orchards, than bamboo land.

Key Words: karst trough valley; tunnel engineering; slope; characteristics of runoff
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Fig.1 Geological profile and land-use map of Zhongliang Mountain karst trough valley, Chongqing, China
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Fig.2 Precipitation indices of 22 storm events
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Fig.3 Variation of Soil moisture content pre and after rainfall in 22 storm events
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Fig.7 Polynomial fitting of soil moisture content before storm events and surface runoff
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Table 2  Significance test of precipitation indices in 4 runoff plot
I E Significant values

IR ZETY Test Type

B Mot SR b VAR
F K86 F test 0.000 0.000 0.003 0.000
K58 (H ) t test( constant) 0.000 0.000 0.007 0.010
ARG (B#7KE ) t test ( precipitation ) 0.000 0.000 0.003 0.000
LA 11N . =] §g [l
A2E (15min BATHHR) 0.001 0.001 0.001 -

t test( the maximum precipitation intensity in 15 minutes)
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